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SUMMARY REPORT
LEVEL Il ERIDGE SCOUR ANALYSIS
STRUCTURE NO. 18-2-0017-0-75-00
US 17A OVER ASHLEY RIVER
DORCHESTER COUNTY, SOUTH CAROLINA

1.1 Introduction

This report presents the results of a Level |l analysis of scour potential at Structure No.
18-2-0017-0-75-00, US 17A over Ashley River in Dorchester County, South Carolina. This work was
authorized by Supplemental Agreement No. 4701-94 of Contract No. 747 (CEl Job No. 1844).

1.2 Description of the Site and Bridge

The site is located in the Lower Coastal Plain physiographic province near the town of Slandsville in
Dorchester County. Ashley River is a significant drainage which flows to the Atlantic near Charleston,
South Carolina. Figure 1 shows the topography in the vicinity of the bridge and Photographs 1 through

6 show typical views of the bridge and upstream and downstream conditions.

The US 17A crossing of Ashley River consists of a single 210-foot long, two-lane bridge. The bridge
consists of seven 30-foot long concrete spans, supported by steel h-pile bents with spill-through
abutments. The left abutment is protected with rip-rap. The right abutment is unprotected and signs
of erosion are present. Additional details describing conditions at the site are included in Section 2.0

of this report.

1.3 Hydraulics
The drainage area for the site is 214 mi®. Land use is predominantly rural with some encroaching
development. Figure 2 shows a map of the tributary drainage area. In the vicinity of the study site, the

land is covered by moderate to dense woods, consisting primarily of deciduous trees.

In the study area, Ashley River is sinuous with a slope of approximately 0.00018 ft/ft (.95 ft/mi). The
average channel top width ie{f)1 50 feet (at the bridge) and the average channel depth is 6.0 feet (at the
bridge). The channel is fairly well defined both upstream and downstream of the bridge. The channel
is well defined both upstream and downstream of the bridge. Heavy tree coverage is found in the
surrounding area. The predominant channel bed material is fine clayey sand with some silt. The
channel banks consist primarily of clayey sand. In general, the banks have a heavy vegetative cover

and were noted to be relatively stable at the time of the site visit.



1.4 Scour Analysis

The scour analysis was made using engineering judgement and the general guidelines described in
Hydraulic Engineering Circular No. 18 (Richardson and others, Second edition-1993) and the
Transportation Research Board draft paper, "Evaluating Scour at Bridges Using WSPRO" (Arneson and
others, 1992). Scour calculations were made assuming an infinite depth of erosive material and a
homogeneous particle size distribution. The bridge is influenced by both riverine and tidal flows. Based
on the 1984 FEMA Flood Insurance Study, which incorporated both riverine and tidal surge analyses,

riverine conditions were assumed to control scour conditions.

The results of the scour analysis are presented in Tables 1 and 2 and graphs of the scour depths are
presented in Figures 5 and 6. The maximum total scour depths predicted for the 100-year and 500-year

discharges are 8.5 and 10.5 feet, respectively.

1.5 Conclusions and Recommendations

The predicted scour depths for both the 100-year and 500-year discharges do not exceed the depth of
embedment of the piles. However structural stability may be compromised due to the potential scour
depths. Therefore, itis recommended that the structural integrity under scour conditions be gvaluated

and countermeasures be designed, as required.
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UNIT ABBREVIATIONS

cubic foot per second ft¥fs
feet per second ft/'s
foot ft
mile mi
millimeter mm
square foot i
square mile mi?
OTHER ABBREVIATIONS
downstream D/S
upsfream /s
northbound lane NBL
southbound fane SBL
eastbound lane EBL
westbound lane WBL
flood plain ‘ fip
median diameter of bed material Dy
South Carolina Department of Transp. SC DOT

In this report, "right" and "left” refer to directions facing downstream.



2.0 DETAILS OF SCOUR ANALYSIS

Structure Number(s) 18-2-0017-0-75-00 Stream Ashley River

County Dorchester Route US 17A District 7

2.1 Description of Bridge(s):

Bridge Length 210 fi Bridge Width 480 ft Max. Span Length 30 ft

Alignment of Bridge to Road (on curve or straight) straight
Abutment Type spill through Embankment Type sloping
Riprap on Abutment left only Date of Site Visit 1-5-85

Description of Riprap  Only the left abutment is well covered. The right abutment is eroding and

has no riprap.

Brief Description of Piers/Pile Bents  Eight sets of bents - each bent has seven 10-inch square

steel h-piles. Each bent has a 2.5-foot wide by 2.5-foot high concrete cap.

Is Bridge Skewed to Flood Plain According to USGS Topo Map?  ves Angle 15

Is Bridge Located on a Bend in the Channel? no  if so, describe (mild, moderate, severe)

Debris Accumulation on Bridge at Time of Site Visit:

Date of Site Percent of Channel Percent of Channe!
Visit Blocked Horizontally Blocked Vertically
1-5-95 >10% <5%

Potential for Debris Moderate potential for debris due to likelihood of high flow in

heavily wooded, vegetated swampy flood plain.

Describe any features near or at the bridge that may affect flow (include observation date).

None




2.2 Description of Flood Plain:

General Topography  Generally flat, swampy flood plain upstream and downstream. Some

localized rises present, as well as swamp drains.

Flood Plain Conditions at Bridge Slte: Downstream (D/S), Upstream {U/S)
Date of Site Visit 1-5-95

D/S Left: Heavily wooded with some trees and dense brush

/S Right: Heavily wooded with mature trees and dense brush

U/S Lefi: Heavily wooded with mature trees and brush

D/S Right: Heavily wooded with mature trees and brush

2.3  Description of Channel:

Average Top Width 150 ft (at bridge) Average Depth 6.0

Predominant Bed Material fine clayey sand Bank Material clayey sand

Stream Type (straight, meandering, braided, swampy, channelized)  straight, swampy

Vegetative Cover on Channel Banks Near Bridge: Date of Site Visit 1-5-95

D/S Left: Heavily vegetated embankments with bushes and many trees.

DIS Right: Heavily vegetated embankments with bushes and many trees.

U/S Left: Heavily vegetated embankments with bushes and many trees.

U/s Right: Heavily vegetated embankments with bushes and many trees.

Do Banks Appear Stable? Yes If not, Describe Location and Type of Instability

and Date of Observation

Describe any Obstructions and Date of Observation  None




2.4Hydrology:

Drainage Area 214 mi

Percentage of Drainage Area in Physiographic Provinces:

Physiographic Province Percent of Drainage Area
Lower Coastal Plain 100%
Is Drainage Area Considered Rural or Urban? Rural

Describe any Significant Urbanization and Potential for Development  Encroaching

development may have an effect on hydrology in the future.

Is There a USGS Gage on the Stream of Interest? No

USGS Gage Description
USGS Gage Number
Gage Drainage Area mi?
Is There a Lake or Pond that will Significantly Affect Hydrology/Hydraulics? No

If so, Describe

Calculated Discharges
oo 10070 /s Qg0 15510 ft*/s

Method Used fo Determine Discharges Ficod Insurance Study of Dorchester County, South

Carolina- Unincorporated Areas. Revised April 15,1994 by the Federal Emergency Management

Agency.




2.5 Description of the Water Surface Profile (WSPRO) Modei:

Datum for WSPRO Analysis {(USGS Survey, Sea Level, SC DOT USGS Survey

Datum Tie, if avallable No ties available in vicinity of site.

Briefly Describe the Survey Data Used to Develop WSPRO The bridge opening was

surveyed at the time of the site visit. The Exit, Full Valley and Approach Secticns were developed

by synthesizing the bridge opening survey. The original roadway plans and the topographic contours

from 7.5-minute topographic maps of the bridge vacinity.

Cross-Sections Used in WSPRO Analysis

Section
Reference How Cross-
Cross-Section Distance Section was
n* (SRD), ft Developed™ Comments
EXIT -210 4 Exit Section
FULV e 4 Full Valley Section
BRDG 0 1 D/S Bridge Section
ROAD 24 4 Roadway Section
USAPR 250 4 Approach Section

* For location of cross-sections, see topographic map (Figure 1). For more detail on how cross-sections were developed,

see WSPRO input file.
**  Cross-section development: 1) survey at SRD; 2} shift of survey data to SRD; 3) modification of survey data based

on topographic map; 4) synthesized by combining channe! survey data and topographic contours; 35) other



Starting Water Surface Elevation for WSPRO Analysis (place x on appropriate line):

X used slopelconveyance and confirmed by testing for convergence when
reasonably possible.

used known water surface elevation. Describe

Describe any Special Assumptions or Considerations Made in Developing WSPRO Model

10



2.6  Bridge Hydraulics:

Average Embankment Elevation

24.3

Average Low Steel Elevation

20.1

100-Year Discharge

Water Surface Elevation at DIS

Bridge Face

Area of Flow at D/S Bridge Face

ft
ft

10670

19.15
1995

Average Velocity in Bridge Opening 5.05

Maximum WSPRO Tube Velocity

at Bridge 7.85
Water Surface Eievation at Approach
Section With Bridge 19.86
Water Surface Elevation at Approach
Section Without Bridge 19.22
Amount of Backwater Caused by

Bridge 64
500-Year Discharge 15510
Water Surface Elevation at DIS

Bridge Face 20.10
Area of Flow at D/S Bridge Face 2072

Average Velocity in Bridge Opening  7.63

Maximum WSPRO Tube Velocity

at Bridge

11.29

Water Surface Elevation at Approach

Section With Bridge

22.84

Water Surface Elevation at Approach

Section Without Bridge

20.88

Amount of Backwater Caused by

Bridge

11

1.96

ft¥/s

ﬂz
ft/s

ft's

fifs

ﬂz
ft/'s

ft's



2.7 Scour Computations
Describe any Special Assumptions or Considerations Made in Bridge Scour Analysis

The scour analysis was made using engineering judgement and the general guidelines described in
Hydraulic Engineering Circular No. 18, "Evaluating Scour at Bridges (Richardson and others, Second
Edition-1993)", and the Transportation Research Board Draft Paper, "Evaluating Scour at Bridges
Using WSPRO" (Arneson and others, 1982). Scour calculations were made assuming an infinite
depth of erosive material and a homogeneous particie-size distribution. The results of the scour
analysis are presented in Tables 1 and 2 and graphs of the scour depths are presented in Figures
5 and 6.

Soil borings provided on the bridge drawings (and confirmed by field observation) indicate a fine sand
throughout. Using seive analysis data from the bridge plans, Dy, was determined to be 0.055 mm.

Upstream velocities in the channel at the Approach Section are high, indicative of live-bed scour.
Using Neill's equation from HEC-18 for determining the velocity associated with initiation of motion,
a velocity over .98 feet per second is required for live-bed scour. For this report, live-bed scour will
be assumed. Scour depths were computed for the 100-year and 500-year discharges. Contraction
scour computations were made based upon Case 1 conditions (overbank flow on floodplain being
forced back to the main channel by the approaches to the bridge). The local scour computations
were made assuming a 15 degree skew angle, seven square h-piles per bent and no debris.
Abutment scour was considered likely at the right abutment due to the lack of protection and current
signs of erosion.

Hydrologic calculations were based on the reported 100-and 500-year discharges at US17A from the
Flood Insurance Study of Dorchester County, South Carolina- Unincorporated Areas. Revised April
15, 1994 by the Federal Emergency Management Agency.

Figure 3 provides a graph of the most constricted bridge face (D/S Bridge Face} used in the WSPRO

analysis and scour calculations. Figure 4 is a graph of the Approach Section used in the WSPRO
analysis.

12



Cumulative scour depths at piers/bents for the 100-year discharge at
Structure No. 18-2-0017-0-75-00
US 17A Over Ashley River, Dorchester County, South Carolina

Table 1

Station from* Contraction Pier/Bent Remaining
Pier/Bent! Left End of Scour Depth ScourDepth Total Scour’ Embedment
Number Bridge (ft) {ft) \{3] Depth (ft) Depth {ft)
100-Year Discharge is 10,070 cfs
2 30 1.6 3.1 4.7 20.2
3 60 1.6 5.5 7.1 16.6
4 80 1.6 6.8 8.4 10.0
5 120 1.6 6.9 8.5 8.7
6 150 1.6 6.7 8.3 7.8
7 180 1.8 3.0 4.6 19.0

NOTE:

1 Pierfbent numbering is ordered lefi-to-right locking downstream.
2  Stations are determined from left to right locking downstream,

3 Total scour depth is the sum of the contraction and pierfbent scour depths.

The pier and confraction scour equations used in this scour analysis were those recommended in Hydraulic
Engineering Circular 18 (Richardson and others, Second Edition-1883). Scour calculations were made assuming
an infinite depth of erosive material and a homogeneous particle-size distribution.

13



Table 2
Cumulative scour depths at piers/bents for the 500-year discharge at
Structure No. 18-2-0017-0-75-00 .
US 17A Over Ashley River, Dorchester County, South Carolina

Station from* Contraction Pier/Bent Remaining
Pier/Bent' Left End of ScourDepth ScourDepth Total Scour® Embedment
Number Bridge (ft) {ft) {ft) Depth (ft) Depth (ft)
500-Year Discharge is 15,5610 cfs
2 wA 30 2.4 36 8.0 18.9
3 ad 60 2.4 6.5 8.9 14.8
4 90 24 7.9 10.3 8.1
5 4% 120 24 8.1 10.5 6.7
6 150 2.4 7.8 10.3 5.8
7 13" 180 2.4 35 5.9 17.7

1 Pierfbent numbering is ordered left-to-right locking downstream.
2  Stations are determined from left to right looking downstream.
3 Total scour depth is the sum of the contraction and pierfbent scour depths.

NOTE: The pier and contraction scour equations used in this scour analysis were those recommended in Hydraulic

Engineering Circular 18 {Richardson and others, Second Edition-1993). Scour calculations were made assuming
an infinite depth of erosive material and a homogeneous particle-size distribution.

14
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Photograph 1
Photograph 2
Photograph 3
Photograph 4
Photograph 5

Photograph 6

APPENDIX A

List of Photographs

View of downstream fascia looking north.
View of upstream fascia looking south.
View of riprap protected left abutment.
View of unprotected right abutment.
View of upstream channel.

View of downstream channel.



Photograph 1

View of downstream fascia looking north.

Photograph 2

View of upstream fascia looking south.




Photograph 3

View of rip-rap protected left abutment.

Photograph 4

View of unprotected right abutment.




Photograph 5

View of upstream channel.

Photograph 6

View of downstream channel.




APPENDIX B

WSPRO Input and Selected Output Files



T1

XD k% % k% k]
(RN

XS
GR
GR
GR

SA

XS

BR
GR
GR
GR
Ch
PW

XR
GR

AS
GR
GR

SA

HP
HP
HP
HP

HP
HP
HP
HP

EX

HNREN

HNRPEDN

EXIT

FULV

WSPRO INPUT

US 174 OVER ASHLER RIVER (ISLANDS BR)
FILE SLANDS.WSP JDS AYRES ASSOC. 2/95
DORCHESTER COUNTY, SC

STRUCTURE NUMBER 18-2-0017-0-75-00

Q100 0500 (FROM FEMA FIS)
10070 15510
THIS ENERGY SLOPE MATCHES THE 100-YR FEMA WATER SURFACE
0.000180 0.000180

-210,%,%,%,.0003
0,35 250,30 380,25 450,20 550,15 650,11 800,11 830,5.4
845,3.8 860,4.6 890,5.6 905,11.0 1100,15 1500,15
5400,15 5410,20
0.180 0.040  0.180

800 905

0

SLANDS BRIDGE

BRDG 0,20.1,15
750,20.2 751,19.6 765,15.8 780,11.9
795,11.7 810,9.7 825,7.2 840,4.1 855,2.4 870,3.2 885,3.3
900,4.1 915,9.0 930,13.4 945,15.1 959,18.9 960,20.1 750,20.1
3 48 2 24.3
3.2,0.83 4.1,2.50 9.7,3.33 11.9,4.17 13.4,5 17.1,15 20.1,15

ROAD GRADE

ROAD 24,24,1,%,0

500,24.3 1000,24.3
APPROACH

APBR 250
0,25 50,20 100,15 200,11 350,11 380,5.4 395,3.8
410,4.6 440,5.6 455,11 500,11 600,11 650,15 670,24
0.180 0.040 0.18

300 500

BRDG 19.15,%,%,10070

BRDG 19.15,1,19.15

APPR 19.86,%,%,10070

APPR 19.86,1,19.86

BRDG 20.10,%,%,15563

BRDG 20.10,1,20.10

APPR 22.84,%,%,15563

APPR 22.84,1,22.84



ER



1

1

WSPRO OUTPUT

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
{Input modified to free format by GKY&A 01/92)

JDS AYRES ASSOC. 2/95

02-95 15:

3; SECID

959.2 198985.7 322223

820.0
88.0
5.72

848.8
67.3
7.48

869.8
£§9.2
7.28

892.6
71.0
7.09

29

= BRDG ; SRD =

K Q VEL
. 10070. 5.05

827.7 834.0
79.9
6.30

853.1 857.2
66.8
7.54

874.3 B78.9
69.8
7.22

897.4 902.4
1.7
7.02

WSPRO
POB0188
Ue 17A OVER ASHLER RIVER (ISLANDS BR)
FILE SLANDS.WSP
DORCHESTER COUNTY, SC
«%+% RUN DATE & TIME: 03-
VELOCITY DISTRIBUTION: ISEQ =
WSEL LEW REW AREA
19.15 752.7
X STA. 752.7 809.5
A(I) 321.1 104.0
V(T} 1.57 4.84
X STA. 839.6 844.3
A(I) 70.0 a8.7
V{I} 7.19 7.33
X 87Ta. 861.3 865.4
A(T) 65.5 68.7
V(I} 7.69 7.33
X STA. 883 .4 888.0
A(TL) 70.0 70.0
v(I) 7.19 7.19
HP 1 BRDG 19.15,1,19.15
WS PRO FEDERAL HIGHWAY
POG0188

WSEL Saf AREA
1 241,
2 1426.
3 329,

76.9
6.55

64.2
7.85

68.9
7.31

364.0

1.38

MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
{Input modified to free format by GKY&A 01/92)

US 17A OVER ASHLER RIVER (ISLANDS BR)
JDS AYRES ASS0C. 2/95

FILE SLANDS.WSP

DORCHESTER COUNTY, SC

*%%* RUN DATE & TIME;
CROSS-SECTION PROPERTIES:

19.15 1996,

03-02-95 15:28
ISEQ = 3; SECID = BRDG ; SRD
K TOPW WETP ALPH LEW
5947, 46. 47.
307220. 101. 102,
9056, 52. 54.
322223, 200. 204. 1.70 753.

REW

959.

839.6

86L1L.3

883.4

959.2

ADMINISTRATION - U. S$. GEOLOGICAL SURVEY

QCR
3136.
30332,
4682.
27474



i

1

HP 2 APPR 19.86,%,%,10070
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U, $. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
{Input modified to free format by GKY&A 01/92)
Us 17A OVER ASHLER RIVER (ISLANDS BR)
FILE SLANDS.WSP JDS AYRES ASSOC. 2/95
DORCHESTER COUNTY, SC
*%% RUN DATE & TIME: 03-02-95 15:29
VELOCITY DISTRIBUTION: ISEQ = &5; SECID = APPR ; SRD = 250.
WSEL LEW REW AREA K Q2 VEL
15.86 51.4 660.8 5216.8 516132. 10070, 1.93
X STA 51.4 221.0 300.8 320.5 339.5 357.9
A{I) $30.5 706.2 174.6 168.6 169.3
V{I) .51 .73 2.88 2.99 2.97
X STA. 357.9 369.9 375.1 387.2 394 .4 401.6
A{T) 136.9 123.2 120.0 112.9 114.9
Vi{I) 3.68 4.03 4.20 4.46 4.38
X STA, 401.6 409.2 416.8 424 .8 432.8 4473.1
A(I} 117.7 115.1 118.5 117.6 119.4
VI(I) 4.28 4.38 4,25 4.28 4.22
X STA. 441.1 453.2 472.6 491 .6 547.4 660.8
A(I) 141.2 172.6 168.2 - 494 .5 835.2
vV(I) 3.57 2,92 2.99 1.02 .60
HP 1 APPR 19.86,1,19.86
WSPRO FEDERAL HIGHWAY APMINISTRATION - U. $. GEQLOGICAL SURVEY
P060188 MODEL: FOR WATER-SURFACE PROFILE COMPUTATIONS
(Input modified to free format by GKY&A 01/92)
US 17A OVER ASHLER RIVER (ISLANDS BR)
FILE SLANDS.WSP JDS AYRES ASSOC. 2/95
DORCHESTER COUNTY, 5C
#%% RUN DATE & TIME: 03-02-95 15:29
CROSS-SECTION PROPERTIES: ISEQ = 5; BSECID = APPR ; SRD = 250.
WSEL SA# AREA K TOPW WETP? ALPH LEW REW QCR
1 1690. 50164. 245. 249, 25006.
2 2272. 425282, 200. 202, 43439,
3 1255. 40686. 161. 162. 19901.
19.86 5217. 516132. 609. 613. 2.97 51. 661. 50275,



1

1

HP 2 BRDG 20.10,%,%,15563
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. 8. GEOLOGICAL SURVEY
P060188 MCDEL FOR WATER-SURFACE PROFILE CCMPUTATIONS
(Input modified to free format by GKY&A 01/92)
US 17A OVER ASHLER RIVER (ISLANDS ER)
FILE SLANDS.WSP JDS AYRES ASSOC. 2/95
DORCHESTER COUNTY, SC
*%% RUN DATE & TIME: 03-02-9%5 15:29
VELOCITY DISTRIBUTION: ISEQ = 3; SECID = BRDE ; SRD = 0.
WSEL LEW REW AREA X ] VEL
20.10 750.0 960.0 2187.0 225982, 15563, 7.12
X STA. 750.0 808.0 818.5 826.5 832.9 838.4
A{I) 360.1 111.3 $5.7 86.3 79.6
V{I) 2.16 6.99 8.13 9.01 9.78
X STA. 838.4 843 .4 B48.0 852.4 856.8 860.8
A{T) 77.7 74.6 73.1 73.8 68.9
v{I) 10.02 10.43 10.65 10.55 11.29
X 8TA. 860.8 865.1 869.6 874.2 878.8 883.4
A(I) 70.9 74.4 74.9 75.6 74.6
V{I) 10.98 10.46 10.39 10,30 10.44
X STA. 883.4 888.1 852.9 897.8 902.9 960.0
A(T) 75.8 75.8 77.0 77.5 409.5
v{I) 10.26 10.26 10.11 10.04 1.90
HP 1 BRDG 20.10,1,20.10
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEQLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

(Input modified to free format by GKY&A 01/92)

US 17A OVER ASHLER RIVER (ISLANDS BR)
FILE SLANDS.WSP JDS BAYRES ASSOC. 2/95
DORCHESTER COUNTY, SC

*%% RUN DATE & TIME: 03-02-85 15:29

CROSS-SECTION PROPERTIES: ISEQ = 3; SECID = BRDG ; SRD =

WSEL Si# AREA K TOPW WETP ALPH LEW REW

1 286. 4777, -2, 100.
2 1522, 214064, -4, 207.



3 379. 7141. “2. 111. 0.

20,10 2187. 225982, -7. 417. L.76 750. 960. 0.
1
HP 2 APPR 22.84,*%,%,15563
1
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. 5. GECLOGICAL SURVEY
POc0188 MODEIL: FOR WATER-SURFACE PROFILE COMPUTATIONS
{Input modified to free format by GKY&A 01/92)
US 17A OVER ASHLER RIVER (ISLANDS BR)
FILE SLANDS.WSP JDS AYRES ASSOQC., 2/95
DORCHESTER COUNTY, SC
*%% RUN DATE & TIME: 03-02-%5 15:29
VELOCITY DISTRIBUTION: ISEQ = 5; SECID = APPR ; S8RD = 250.
WSEL LEW REW AREA K Q VEL
22.84 21.6 667.4 7087.1 783305. 15563. 2.20
X STA. 21..6 205.1 281.4 313.1 330.8 ‘ 348.5
A(I) 1352.0 203.6 374 .,4 210.3 209.4
vVI(I) .58 .86 2.08 3.70 3.72
X STA, 348.5 363.5 374.8 384.0 392.5 400.5
A(I) 195.0 173.6 159.4 155.5 150.7
Vi(I) 3.99 4,48 4 .88 5.00 5.16
X STA. 400.5 408.9 417 .4 426.3 435.,2 444 . 9
A{I) 156.7 152.4 158.1 157.1 163.6
Vi{I) 4,97 5.07 4,92 4,95 4 .76
X STA. 444 .9 460.4 477.9 495.8 556.9 667.4
A{I) 201.1 207.7 211.6 723.4 1070.7
vi{I)} 3.87 3.75 3.68 1.08 .73
1
HP 1 APPR 22.84,1,22.84
1
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GECLOGICAI: SURVEY
PC&0188 MODEL FOR WATER-~SURFACE PROFILE COMPUTATIONS

(Input modified to free format by GKY&A 01/92)

US 17A OVER BSHLER RIVER (ISLANDS BR)
FILE SLANDS.WSP JDS AYRES ASSOC. 2/95
DORCHESTER COUNTY, SC

#%%* RUN DATE & TIME: 03-02-95 15:29

CROSS-SECTION PROPERTIES: ISEQ = 5; SECID = APPR ; GSRD = 250.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 2475, 87841. 278. 279, 41883.

2 2868. 627088. 200. 202. 61612,



3 1744. 6B8376. 167. 169. 319489.

22.84 7087. 783305, 646, 650. 3.16 22. 667. 74982.
1
*
EX
+++ BEGINNING PROFILE CALCULATIONS -- 2
1
WSPRO FEDERAL, HIGHWAY ADMINISTRATION - U. S. GECLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
{Input modified to free format by GKY&A 01/92)
US 17A OVER ASHLER RIVER (ISLANDS BR)
FILE SLANDS.WSP JDS AYRES ASSOC. 2/95
DORCHESTER COUNTY, SC
%% RUN DATE & TIME: 03-02-95 15:29
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
EXIT :XS8 # % ek kok 466 . 22602, L0044 Fhxkk 19.23 13.15 10070. 19.19
-210, *%*kxk 5408, 750461, 14.09 **%kk wkkdkdd .14 .45
FULV :FV 210. 467, 22486, .04 .04 19.27 Fxx*x%% 10070, 19.23
0. 210. 5408. 745511, 14.15 .00 .00 .14 .45
<<c<c<<THE ARBOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>>
===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS.
"APPR * KRATIO = .62
APPR :AS 250, 58. 4830. .20 .07 19.42 *xkkdkxx 10070, 15.22
250. 250. 659. 465096. 2.52 .08 .00 .22 2.08
<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCCNSTRICTED) FLOW>>>>>
<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>>
X8ID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH BO ERR FR# VEL
BRDG :BR 210. 753. 1995. .50 .09 19.65 i2.01 10070. 19.15
a. 210. 959, 322031. 1.27 .33 .00 .32 5.05
TYPE PPCD FLOW c P/A LSEL BLEN XLAB XRAB
3. 1. 1. .B87 .050 20,10 *FEFAkE Fhkdkkd FEhkik
XSID:CODE SRD FLEN HF VHD EGL ERR Q WSEL
ROAD :RG 24, << <<<EMBANKMENT IS NOT OVERTOPPED>>>>>
XS1ID:CODE SRDL LEW AREAN VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL

APPR :AS 202. 51. 5217. .17 .33 20.03 12.82 10070. 15.86



250. 537. 661. 516121. 2.97 .0eé .00 .20 1.93

M{G) M{K) KQ XLKQ XRKQ OTEL
.656 .172  427461. 293, 500. 19.717

<<<<<END OF BRIDGE COMPUTATIONS>>>>>

1
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEI, FOR WATER-SURFACE PROFILE COMPUTATIONS
(Input modified to free format by GKY&R 01/92)
UsS 17A OVER ASHLER RIVER (ISLANDS BR}
FILE SLANDS.WSP JDS AYRES ASSOC. 2/95
DORCHESTER COUNTY, SC
*%% RUN DATE & TIME: 03-02-95 15:25
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
EXIT :XS FhkkkE 437. 31091. .04 kEkEERE 20.94 16.32 15510. 20.950
-210, Fxxkikt 5410, 1154964. 10.79 *¥kdx khkkddkx .12 .50
===140 AT SECID YFULV ": END OF CROSS SECTION EXTENDED VERTICALLY.
WSEL,YLT,¥YRT = 20,94 35.06 20.06
FULV FV 210. 438. 30973. .04 .04 20.98 #*&kxkkk  1EL10. 20.94
0. 210. 5430. 1148852. 10.83 .00 .00 A2 .50
<<<c<<THE AROVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>>
===135 CONVEYANCE RATIC QOUTSIDE OF RECOMMENDED LIMITS.
"APPR T KRATIO = .52
APPR :AS 250. 41. 5843. .33 .09 21.21 *&*x%kwk 15570, 20.88
250. 250. 663. 602033, 3.04 .15 .00 .27 2,65
<<<<<THE ABOVE RESULTS REFLECT "NORMAL"'" (UNCONSTRICTED) FLOW>>>>>
==x255 ATTEMPTING FLOW CLASS 3 {6) SOLUTION.
WS3N,LSEL = 20.94 20.10
<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>>
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
BRDG :BR 210. 750, 2072, 1,59 *%xk* 21.69 14.36 15818. 20,10
Q, FkEkxdk 260. 225982, 1.76 *kkkk kikkkdhk .57 7.63
TYPE PPCD FLOW C D/n LSEL BLEN XLAB XRAB
3. 1. 3. .800 .053 20.10 *xFEkkk kukkkhkk Khkkhk
XSID:CCDE SRD FLEN HF VHD EGL ERR Q WSEL
ROAD :RG 24. <<<<<EMBANKMENT IS NOT OVERTOPPED>>>>>

X5ID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL



SRD FLEN REW K ALPH HO ERR FR# VEL

APPR :AS 202. 22, 7088. .24 .73 23.08 14.06 15510. 22.84
250. 534. 667. 783440. 3.16 .06 .02 .21 2,13
M(G} M(K) KQ XLKQ XRKQ OTEL
HRAANAA WRKNAAE KhAhAIAA AAAEAN Rk hA ko 22 .75

<<<<<END OF BRIDGE COMPUTATIONS>>>>>

ER

1 NORMAL END OF WSPRO EXECUTION.



APPENDIX C

Scour Computations



CONTRACTION SCOUR COMPUTATIONS

FOR
US 17A OVER ASHLEY RIVER

STRUCTURE NO. 18-2-0017-0-75-00

DORCHESTER COUNTY, SOUTH CAROLINA

The following computations are made using the HEC-18 equation for

Live Bed Contraction Scour:
Ys=Y2-Y1
Yo=((Q2/Q0)™ (Wi W)Y,

100-YEAR DISCHARGE
MAIN CHANNEL

LIVE-BED CONTRACTION SCOUR COMPUTATIONS

ENERGY SLOPE

w FALL VELOCITY

AVERAGE UPSTREAM CHANNEL DEPTH (FT), Y1

V. SHEAR VELOCITY IN UPSTREAM SECTION

V*w

ki SEE PAGE 33 IN HEC-18

DISCHARGE IN UPSTREAM CHANNEL (CFS), Q1
DISCHARGE IN CONTRACTED SECTION (CFS), Q2
WIDTH OF UPSTREAM CHANNEL SECTION (FT), W1
WIDTH OF MAIN CHANNEL CONTRACTED SECTION (FT), W2
MEDIAN GRAIN SIZE (FT), D50

COMPUTED WATER DEPTH OF CONTRACTED SECTION (FT),
AVERAGE UPSTREAM CHANNEL WATER DEPTH (FT), Y1
AVERAGE SCOUR DEPTH AT CONTRACTED SECTION (FT)

L LI I | I 1

B

{31

[ |

0.00018
0.0075
11.4
0.26
34.21
0.69
8297
10070
200
210
0.00018

13.0
11.4
1.6



CONTRACTION SCOUR COMPUTATIONS
FOR
US 17A OVER ASHLEY RIVER
STRUCTURE NO. 18-2-0017-0-75-00
DORCHESTER COUNTY, SOUTH CAROLINA

The following computations are made using the HEC-18 equation for
Live Bed Contraction Scour:

Ys=Y2-Y1

Yo =((Qa/Q)™ (WyW2)M )Y,

500-YEAR DISCHARGE
MAIN CHANNEL
LIVE-BED CONTRACTION SCOUR COMPUTATIONS

ENERGY SLOPE = 0.00018
w FALL VELOCITY = 0.0075
AVERAGE UPSTREAM CHANNEL DEPTH (FT), Y1 = 14.3
V. SHEAR VELOCITY IN UPSTREAM SECTION = 0.29
Vi = 38.39
Ky SEE PAGE 33 IN HEC-18 = 0.69
DISCHARGE IN UPSTREAM CHANNEL (CFS3), Q1 = 12459
DISCHARGE IN CONTRACTED SECTION (CFS), Q2 = 15563
WIDTH OF UPSTREAM CHANNEL SECTION (FT), W1 = 200
WIDTH OF MAIN CHANNEL CONTRACTED SECTION (FT}), W2 = 210
MEDIAN GRAIN SIZE (FT), D50 = 0.00018
COMPUTED WATER DEPTH OF CONTRACTED SECTION (FT), Y = 16.7
AVERAGE UPSTREAM CHANNEL WATER DEPTH (FT), Y1 = 14.3
AVERAGE SCOUR DEPTH AT CONTRACTED SECTION (FT) = 24



PIER SCOUR COMPUTATIONS
FOR
US 17A OVER ASHLEY RIVER
STRUCTURE NO. 18-2-0017-0-75-00
DORCHESTER COUNTY, SOUTH CAROLINA

The following calculations are made using the HEC-18 equation for Pier Scour:

Ys=(2*K1*K2*K3* (¥ 1/a)*0.35*Fr*0.43)*a

SCOUR ANALYSIS FOR Q 150 - CASE 1 (WITHOUT DEBRIS)

HYDRAULIC VARIABLES USED IN CSU EQUATION

PIER/BENT NUMBER 2 3 4 5 6
PIER STATION (FT) 780.00 §10.00 840.00 870.00 900.00
TOP WIDTH (FT) 56.80 10.50 470 4,50 5,00
AREA (FT2) 321.10 104.00 70.00 §9.20 71.70
V1. VELOCITY (FPS) 157 4.84 7.19 7.28 7.02
Y1: DEPTH (FT) 5.65 9.90 14.89 15.38 14.34
ATTACK ANGLE 15.00 15.00 15.00 15.00 15,00
INDIVIDUAL BENT WIDTH 0.83 1.33 1.33 1.33 1.33
a: PIER WIDTH (FT) 0.83 0.83 0.83 0.83 0.83
L: PIER LENGTH (FT) 5.83 5.83 5.83 5.83 5.83
K1: SHAPE COEFFICIENT 1,10 110 1,10 1.10 1.10
K2: ANGLE COEFFICIENT 2.00 2.00 2.00 2.00 2.00
K3: BED COND. COEFFICIENT 110 1.10 1.10 1.40 1.10
FROUDE NUMBER 0.12 0.27 0.33 0.33 0.33
LOCAL SCOUR DEPTH (FT) 3.1 55 6.8 6.9 6.7

930.00
56.80
364.00
1.38
6.41
15.00
1.33
0.83
5.83
1.10
2.00
1.10
0.10

3.0
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